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Specifications 

1. Title of Invention 

Electrically- Conductive Floor 

2. Claim(s) 

(1) An electrically-conductive floor formed from a composition 
comprising a polymer binder, an electrically-conductive material of 
small, short fibers, and an electrically-conductive filler; said 
electrically-conductive floor characterized by the diameter of the 
aforesaid electrically-conductive material of short fibers being 10 
pm or less and the average length thereof being 4 mm or less . 

(2) The electrically-conductive floor of Claim 1 wherein the 
electrically-conductive material of small, short fibers is mixed in 
an amount of 0.1 to 2.0% by weight, and preferably, 0.2 to 0.5% by 
weight of the total amount of composition, and also, the 
electrically-conductive filler is mixed in an amount of 1.0 to 50% by 
weight, and preferably, 20 to 30% by weight of the total amount of 
the composition, 

(3) The electrically-conductive material of small, short fibers 
of Claim 2 wherein the electrically-conductive material of small, 
short fibers having a length of 1.5 mm or less is contained in an 
amount of 50% by weight or more of the total amount thereof. 



* Numbers in the margin indicate pagination in the foreign text. 



(4) The electrically-conductive floor of any of Claims 1 to 3 
wherein the electrically-conductive floor is a relatively thick film 
about 0 . 3 to 3 mm thick, 
3. Detailed Specifications 

(Field of Industrial Application) 

The present invention relates to an improvement in an 
electrically-conductive floor composed by mixing an electrically- 
conductive material of small, short fibers and an electrically- 
conductive material of such a fibrous electrically-conductive 
material and a powdered electrically- conductive material with a 
polymer binder, such as a rubber or a synthetic resin. 

(Prior Art) 

Conductive floors, which are used mostly in areas employing 
explosive gases, such as operating rooms, and areas where static 
electricity builds up, such as computer rooms and plants where ICs 
are assembled, have been formed by applying a polymer composition by 
spreading it on a base surface. This polymer composition is generally 
comprised by primarily mixing a black electrically-conductive 
material, such as carbon black or graphite, on rubber, a synthetic 
resin, and the like with a rubber or a sypthetic resin; hence, the 
color tone of a completed electrically-conductive floor is limited to 
black or a so-called cloud-stream pattern of blackish gray colors at 
best, which does not harmonize with a bright ambient indoor 
atmosphere, and the decorative value declines. 



Therefore, to solve this drawback, an art enabling a floor to be 
colored with light colors or various color tones by using silver or 
white electrically- conductive materials, such as various powdered 
or scaly (flaky) metal pieces, silver glass beads, tin oxide-coated 
titanium white, and electrically-conductive zinc oxides, also is 
under development. In either case, however, it is necessary to mix a 
large amount of electrically-conductive material to manifest an 
effective, practical electrical conduction performance. Since the 
viscosity of the decorative composition then increases markedly, the 
self -leveling properties degrade. In particular , in the case of a 
floor with a thick coat (thickness: about 0.3 mm or longer), it is 
difficult to evenly spread this composition smoothly, and the 
construction time and labor increase because of the need to polish 
the surface after overlaying. 

Therefore, by jointly using an electrically-conductive material 
of small, short fibers in addition to a powdered or scaly 
electrically-conductive material (e.g., carbon fibers, metal fibers, 
etc.), and an electrically-conductive floor with the ability to 
manifest an effective electrical conduction performance without 
exacerbating the self -leveling properties has been developed. 

(Problems to be Solved by the Invention) 

However, with an electrically- conductive floor wherein the 
above-mentioned fibrous electrically-conductive filler is jointly 
used, said fibrous electrical conduction material having a relatively 



large diameter, generally 30 ym or greater, is used; hence, this 
electrically-conductive material may present a mottled or salt-and- 
pepper pattern on the completed floor surface, which adversely 
affects the floor's appearance. In addition, due to the difference in 
the specific gravity between the fibrous electrically-conductive 
material and the additional powdered electrically- conductive material 
or due to an inappropriate compounding ratio, a 11 floating or sinking 
phenomenon" may emerge and a satisfactory electrical conduction 
performance cannot be manifested. 

Therefore, it is an object of the present invention to provide a 
solution to the above-mentioned problem and provide an electrically- 
conductive floor which is provided with outstanding electrical 
conductivity, self -leveling properties and appearance. 

(Means for Solving the Problems) 

The electrically-conductive floor pertaining to the present 
invention solves the aforementioned problems; hence, it is an 
electrically-conductive floor formed from a composition comprising a 
polymer binder, an electrically-conductive material of small, short 
fibers, and an electrically-conductive filler; and is characterized 
by the diameter of the aforesaid electrically-conductive material of 
short fibers being 10 jam or less and the average length thereof being 
4 mm or less. 

Although a rubber or synthetic resin can be employed for the 
polymer binder, as in the case of a conventional electrically- 



conductive floor, with the electrically-conductive floor of the 
present invention, it is favorable to spread and apply, in addition 
to the binder, a viscous overlaying material containing a fibrous 
electrically-conductive material and a powdered electrically- 
conductive filler, and to allow this binder to be solidified in the 
relatively early stage under natural conditions. Therefore, resins 
which cure at normal temperature, such as an epoxy resin, 
polyurethane resin, unsaturated polyester resin, acrylic resin, and 
their modified products (e.g., epoxy- denatured unsaturated polyester 
resin) , are preferably employed. 

In the present invention, as stated previously, a very fine, 
microscopic fibrous electrically-conductive material (carbon fibers, 
metal fibers, etc.) are used, but according to a preferred embodiment 
of the present invention, the composition for overlaying contains a 
range of from 0.1 to 2.0% by weight of the aforesaid electrically- 
conductive material, and is so prepared to contain an electrically- 
conductive fiber having a length of 1 . 5 mm or less in an amount of 
50% by weight or more of the total amount of the electrically- 
conductive material. Thus, an electrically- conductive material which 
is provided with outstanding appearance and self -leveling properties, 
and is able to manifest an effective electrical conduction 
performance is obtained, as shown in the practical examples stated 
later. In addition, when the aforesaid electrically-conductive 
material is short (about 1 mm or shorter) , it is favorable to mix a 



slightly excessive amount thereof (about 0.2% by weight or more of 
the composition) , and moreover, when it is long (about 2 mm or 
longer) , it is favorable to mix a slightly deficient amount thereof 
(about 1.0% by weight or less of the composition) . 

In order for the above-mentioned electrically- conductive 
material to manifest an effective electrical conduction performance, 
a suitable amount of an electrically-conductive filler is mixed with 
the composition for overlaying that makes up the electrically- 
conductive floor of the present invention to impart this composition 
for overlaying with outstanding self -leveling properties. The most 
suitable amount of this filler falls in a range of from 10 to 50% by 
weight, and preferably, 20 to 3 0% by weight of the total amount of 
this overlaying composition. As long as the amount is within this 
range, the "floating phenomenon" or "sinking phenomenon" of the 
previously-described fibrous electrically-conductive material is 
prevented, an effective electrical conduction performance can be 
manifested, and also, a smooth finishing of the floor surface can be 
performed with ease. Moreover, besides a particulate graphite, a 
metal powder, such as a copper, tin, aluminum, or stainless steel 
powder, silver glass beads, tin oxide-coated titanium white, 
electrically-conductive zinc oxide, and the like can be employed for 
the electrically-conductive filler, but as was introduced in the 
paragraph regarding prior art, when finished as an electrically- 



conductive floor having a light or bright color tone, it is 
preferable to employ the latter silver or white fillers. In addition, 
the present invention is effective when it is applied to an 
electrically-conductive floor where a relatively thick film of about 
0.3 mm or longer is obtained. 

(Effects) 

With the electrically-conductive floor of the present invention, 
as outlined above, since a much finer and more microscopic fibrous 
electrically-conductive material than an electrically-conductive 
material employed in a conventional electrically-conductive floor is 
used, as described in detail by citing practical examples later, this 
material cannot be recognized at all on the surface of a completed 
electrically-conductive floor with the naked eye. In particular, when 
it has a light or bright color tone, an electrically-conductive floor 
having the preferred appearance is obtained, and moreover, by jointly 
using an amount of the electrically-conductive filler in a prescribed 
range, as described above, in a preferred embodiment, the aforesaid 
electrically-conductive material is dispersed evenly within the floor 
surface to manifest an effective electrical conduction performance, 
and also, a composition for overlaying is prepared with the ideal 
viscosity; hence, an electrically-conductive floor having surface 
smoothness can be carried out with ease. 

(Practical Examples) 



The practical examples of the present invention will now be 



described. To confirm the effects and advantages of the present 
invention, nineteen compositions were prepared, as shown in Table 1, 
and these compositions were used to form typical electrically- 
conductive floors, respectively, after which the conductivity test 
and appearance tests described later were performed. 

(Table 1) (1 of 4) 
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Key: 



Compo sition (parts) 

fepikote 81 
jConductive zinc 
joxide* 2 

tainless steel 
fibers 

um dia . ; average 
ength: 4 mm 
« « " " : 2 mm 

« » . « » : i mm 
ICarbon fibers 
9 um dia.; average 
length: 2 mm 
Precipitated barium 
sulfate 

Additive 
Pigment 



Sample No . 



EH22 0 



*3 




|2 mm thick electrical 
[resistance Q 



Evaluation of 
ppearance 



jUnsatisf actory|Satisf actory Some fiber ISatisf actoryjSatisf actorvj 

clumps 
obvious 

epoxy resin, available from Yuka-Shell Epoxy Co., Ltd. ; * 2 : "23 -K, 



available from Hakusui Chemical Industries Ltd. ; 



Curing agent, 



available from Asahi Denka Co., Ltd. 
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Key: 



I Composition (parts) 


Sample No. 












f , 

pEpikote 815 
Conductive zinc 
[oxide* 2 

jstainless steel fibers 

|4 pm dia.; average 

llength: 4 mm 

w " ; w " : 2 mm 
■ " ; w " : 1 mm 

jCarbon fibers 

9 ym dia . ; average 

jlength: 2 mm 

[Precipitated barium 

[sulfate 

| Additive 
j Pigment 

|EH220* 3 










| 


12 mm thick electrical 
[resistance Q 












[Evaluation of 
jappearance 


Satisfactory- 


Satisfactory 


Satisfactory 


Satisfactory 


Satisfactory 
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Key: 



Composition (parts) 


Sample No. 












Epikote 815 vi 
Conductive zinc 

*2 

oxide 

Stainless steel 
fibers 

14 pm dia . ; average 

length: 4 mm 

" " ; tt " : 2 mm 
w " • * " : 1 mm 

Carbon fibers 

9 pm dia.; average 

length: 2 mm 

Precipitated barium 

isulf ate 

Additive 
Pigment 

*3 

EH220 












2 mm thick electrical 
resistance Q 












Evaluation of 
appearance 


Satisfactory 


Satisfactory 


Satisfactory 


Unsatisfactory 


Satisfactory! 
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Key: 



Composition (parts) 



*2 



jEpikote 815 
jConductive zinc oxide 
jStainless steel fibers 
|50 ym dia.; average length: 2 
jmm 

18 pm dia . ; " " : 2 mm 

14 pm dia . ; " " : 4 mm 

" " - w " : 2 mm 

| " " ; * " : 1 mm 

jCarbon fibers 

|9 pm dia.; average length: 2 mm 
Electrically- conductive 
jtitanium white 

Additive 
Pigment 



1EH220 



*3 



Sample No. 



\2 mm thick electrical 

^resistance Q 

[Evaluation of appearance^ 



Satisf actoryjUnsatisf actoryj Satisfactory {Satisfactory! 
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(Evaluation Methods) 
The conductivity test adopted in the present invention was 

Stipulated Under the NFPA <Ma tIonaI p5re Protection Association ) 56-A 

standard, but since it has been stipulated with regards to 
measurement of the cross-sectional perpendicular direction of the 
surface of the floor to be measured in this evaluation, according to 
the present invention, as shown in Figure 1, an insulation 
resistometer 1, referred to as a "Megger, " and 6.4 cm diameter 
electrodes 2 and 2 ' adopted according to this standard were employed 
to evaluate the electrical conduction performance by arranging them, 
preferably coaxially, on both the front and back sides of each sample 
3 where the thickness of the electrodes 2 and 2' was defined as 2 mm, 
and comparing the resultant electrical resistance thus measured at an 
electrical resistance "safe for the human body" (10 4 to 10 7 Q) . 

Meanwhile, the appearance test was conducted respectively by 
visually approving/disapproving the fibrous electrically-conductive 
material of each sample and observing the dispersed condition thereof 
and the state of the smoothness of the floor surface. Flaws, such as 
the presence of the aforesaid electrically-conductive material and 
fine irregularities on the floor surface that could not be recognized 
at all by the unaided eye were determined to be "good." 

(Test Results) 

According to the data in Table 1, the appearance of almost all 
of the samples could be evaluated as "good" as the electrical 



resistance fell within the previously-mentioned standard value range 
for sample nos . 2 to 10, 12, 13, 15, 16, 18 and 19 employing short, 
small fibrous electrically-conductive material having a diameter of 
10 pm or less and an average diameter of 4 mm or shorter, based on 
the present invention. However, although electrically-conductive 
fiber clumps were slightly obvious with sample no. 3, upon taking 
into consideration the excellent electrical conduction performance, 
it was judged that it was not adversely affected from a practical 
standpoint . 

Vis-a-vis, since the appearance of the electrically-conductive 
fibers of sample no. 1 was poor because the average length of the 
fibers was long, and moreover, since the amount of the electrically- 
conductive filler of sample no. 11 was low, the electrical conduction 
performance was inferior. Furthermore, since the amount of the 
electrically-conductive filler of sample no. 14 was too high, the 
viscosity of the composition was high, so the surface smoothness was 
inferior. And since the diameter of the electrically-conductive 
fibers of sample no. 17 was too fat (50 ym) , it appeared that these 
fibers floated on the floor surface like an optical illusion. 

(Advantages of the Invention) 

As described in detail above by citing the practical examples, 
in the present invention can be provided an electrically-conductive 
floor which is equipped with outstanding electrical conductivity, 



self -leveling properties and appearance by combining the use of very 
fine, small electrically-conductive fibers with a prescribed amount 
of an electrically-conductive filler. 
4 . Brief Description of the Drawing 

The drawing is a schematic view of the conductivity test method 
of the electrically-conductive floor pertaining to the present 
invention. The meanings of the codes in the drawing are as follows. 
1: insulation resistometer ; 2, 2 f : electrodes; 3: sample 



Drawing 




